Gamma-irradiation of homodeoxyoligonucleotides 32P-labelled at one end: computer simulation of the chain length distribution of the radioactive fragments.
Electrophoresis on polyacrylamide gels of the fragments resulting from gamma-irradiation of single-stranded oligodeoxyribonucleotides labelled at their 5'- or 3'-end proved to be a potent tool for the analysis of the radiation-induced chain breakage of DNA. Owing to the fact that the oligonucleotide may be ruptured at more than one site, the counting of the electrophoresis bands must be corrected and it is necessary to assess the influence of the cleavage position on the band intensities. A complicating factor is the inhomogeneity of the system due to the presence of the four bases A, T, C and G. To circumvent this problem, the homooligodeoxyribonucleotides (dA)15, (dC)15, (dT)15 were used as experimental probes. They were gamma-irradiated in solution, heated in alkali and the resulting fragments separated by gel electrophoresis. A computer simulation of the band intensities was compiled based on the general assumption that the chain breakage is homogeneous. The experimental results obtained from the homooligodeoxyribonucleotides labelled at either the 5' or the 3'-end are in excellent agreement with theoretical calculations. Abacus giving the gel band intensities (percentage) against the nucleotide positions and the remaining intensity of the original oligonucleotide have been obtained.